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i^^lS. ^Z^H i^^^^^^] % ^ ^Vfe #31, ^"71 H 31*1 7} tiflU^S. 

^ 7] sQ- &t£o\} aVsJ-dV^ ^^>ji 4I-7I afl l^g nfl^ CMP^* 

?I^H=7 #31, ^"71 ^1^^-^ ^tflS. ^ d^^l TlHE^ p].^- 

a^^^: °l-8-^H #7l ^ll^Sl-^-^- ;*fl l^s^^g- ^d@i^AS n.o\] nfE)- 

^*\t= #3], ^7l 7l^Hl ^^S^*- ^^Al^Jl >g-7l H€*l ^^^l *fll°]£- 
*8*Rr #31, A J-7l ^^^^ ^T^JI 7l^ c Hl ^olEAVsj-B]-^- 

^^171^ #7«, 7^ ^ofl ^olH^ ^.g. #5^&|^g; #7fl , ^7l 

#7] i7f^^A]-5j-5]-ol nfl^ CM pcH o}^ ^P>§f^ #7fl 

, 7l^r *l#°ll WN«ti5H4 TflolB^i^- ^-g- ^ ^2^21-^-^- 

^ #31, -S-71 ^2^5f ^ WNtifleHl- TflolE^^- 51)^0.^ BflE^ 

*Kr #31, ^-7} TllolH^i^- 3xfl ^O.S 5f)Ei^^l WN«flsH ^ ^^^1^ ^#<>ll ^ ^ 

t« ^^-^ ^^Hr #741 ^ 3HH. ^s^sl^f^ ^^tb ^m^^l ^>s}- 

#*3*H ^#^1 3MB ^^-i: TflolH^^^ 7l^^^l# 
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£ 7 

MOSFET, STI, EXT I GATE, ^^fl^ ^ 
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MOSB^^l^Ei ^lS H o v ^ {Method for fabricating MOS transistor} 



£2fe £le^| ^M3<*H ^r^*r fHM 
£4^ J£3h^ ^MfV fHJ=sJ 



1,21 : ^?)&7]% 2 : 7fl o] H AKgj-rrt- 

3,29 : Tflole 4 : ^^^.51- 

5,23 : ^ll^S)-^- 6,24 : 4i^>^-e] tfs}-^ 

7,25 : 8,26 : n€ 
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9,30 : WNtifl^^ 



10,31 : 



11,32 :' ^I2^s|-^- 



12,34 : *m*V$-^ 



13,33 : TlMS. ^ ^3>K V 



22 : *fl 1^^- 



27 : 



28 : TlMB^iq- 



35 : ^HUsj- 1 ^ 



<is> MOSH^l^Ei ^]2:»^oll #el^e]^4 WN ^ 

<i9> £.la ifl*l Slel- % V S«H #5fl7l#^ o|^V EXT I GATE 7l#-g- o] -§-*}- B^^l^Bi 

<20> ^ f £l a # ^H^l^Cl)^] 7flolH^^-(2)^- ^#A]7|J1, H^ofl 

^^-S- *5l^Sl€-(3)3}- f^^s^U) ^ ^1^5)-^-(5)^: *H]i§. ^^W. 
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<2i> cf-g-ofl s.ib» % V ^V^, #7l H€*l7} ufl^sls^- 7]^: ^ofl i^el #s}-4 
(6)-§- ^, #7l ^ll^^-4(5)ol CMP^-i: ^HS^. oH, dt*} 



el #3l-4(6)# #^>7l *H1 44^1 ^ el -^71^4 ^ ^ njia zieljz. XM 



H #5l^sl€-#^ ^3«fl lOnm ^1 ^^o) ^AV^nv^. ^d\] i^e) #51-4 

<22> o]d]X\ £1 C # ^S*}^, ^"71 Xll^^-i- ^4^^ ^, ^4 p ^ t§ 



<£*i4*M p€(7) £ n€(8)^ ^$4. 

<23> uf-g-ofl ildofl 44^ 44 ^-O] ^-71 ^^^-^4 ^7>^-el #3*4(6)4 



w^H^?!: ^, WNHfl5l<>|(9)^- Tflole^q- ^.g. w(10)-i: *Hl3. ^4*}^-, o]sf\<$ 
^SWll)* ^4?H=K 
<24> o]o^ Hi e ofl 44^ 44 #7l *f|21l 3-4(11)4 ofl ±^s] XMB^R- 
-g- ^■^■4^^(^1*>^1 ^)^r *§^# ^, °1« °l-§-«H ^2^4(11)4 711 

^^-8- W4(10), WNuflel^O) ^ TfloiH €4#sl€-#(3)* *H|s <£lzl-*H tIMB*! 

^■£r 4^, #7l 4^4 2)i^o. ^4^.4. ol<>|Ai #b»4*1 ^s}-^-^ *>«8*H 

TflolH #4#3^#(3)4 ^S^l^cHl #^#4^(12)* 71 



^igofl ^51-4^ ^is}3L TfloiH^i^- ^ 33^(13)* °1^4 -g- 

^ o. o^«v^o] jjOSFET 312:^4 ^-g- ^l«g*H B€4^1# 

<25> Hle^fl ^4?t 4^ 44«vS 47H4 e 

^4^471- ^4tt ^4 XMH*H>fr €4#4^fK3)4°fl WN«fleH(9)7> ^^4jz 

30-7 



1020020086465 t% 2003/5/16 

B##£- WNMfls1^(9)Sf W#(10)A5. cj^^^l Sj<^ $1^. 

B §e)^^€-# t^s^l- ^sHr ^#^1 TflolB ^Bl^sJ^M- 31 

711, ^islJL o]-^^^ -i-^l-^ ^Tfl 1^:21-^- a] S«l ^[(bird's beak)7> ^ 
(void) 71- t^}7l £|£ ^1^1 



^ *r *>J1 ^fl^S JL^# 7fl^is>JL H^l^o} GIDL^^-# ^4iAl^ ^ * 

H=#*1S *r ^i^- t!: MOSH^l^ ^lS^tf-^ ^l^^^c-fl ^-^ol 014. 



A o V 7l ^Vt^ MOSB^^l^^ ^sl^7l^oll 

^111^^-4 ^lll^2l-5l-# ^>3flS. ^*Rr ^TflS]- ^- 7 1 ^l^^-nV^ ^1^^ ^ ^ ^ 
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o]S *fl^<3^°l ^^*Vji 4 ^ S]-^ #7fl ( ^7l 7l^Hl ^ 

^ WNHfl^^l- ±^9] TflolB^i^- 5fl^O.S. 2fl El ^ ^1, ^"71 7\}o}^^ 

B^O.^. SflE^Sl WNWflEH ^ ^<2]^ ^f^l ^ ^ *>fe #7}] 

°]B 7l)olecgcd^ 7 l^-«.o 1ol ]n> ^^Aj-sJ.^ ^ ?} 



<29> °l*h ■& ^§>^ 7l#^-0>o 1 lAi ^Aj-cq ^jAl^ 7 ^ ^ 7}^ 
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<3i> t£^ 3 £3a ofl uj-Ej-vfl u\<% Qo) ^e)a. 7 ]^-(21)^oJ| ^1 1^>2|- BV(22)^r S§$-*\7]JL 

^7] ^1^5|-^-(23)^ 4l^:^(22)-ir ^^}JL ZL<H1 i^e)- ^#5] 

^ v (22)£r 5~20nm, ^1^2|-^-(23)^: 50~150nm^ ^^5. ^^sVZL, H31*l^ 
150~400nm ti]-^*>4. 

<32> o)o]X\ £3bo)l £<>1 #7] B€^l7> 7 ]^- 

^•21-^(24)^: f^}Jl ^]l^s]-Bi-(23)ol ic#€ H*}*} CMP^l- *l*8^h ^ 

^71 nfl-£-ofl ^3^^ ^^} 7 )7} 1^ -g-<>l*m. ^7} B^l^Hl # 

<33> o]<>\*] i^2] ^.g. pfA 3f A]~g-*|-<*| 71^;^ p^ <£*H p ^ # 

^ ol^r^ ^, <£x\^Z}<q £3c^l M-e^nE p€(25) ^ n€(26)# 

^^tb4. A o v 7l plfi ^ n€ °l^^^r 3MeV~40KeV ^ei^^s] oflui 

<34> cf^-ofl ^-7] ^l^sl-^-(23)^: ncflS. ^- ^ ±^2] 3^4- ^ 
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<35> tf-g-ofl £3cHl ^e}-^ vi}-<2}- ^-o] ^AVsH-i- Jf., MOSHSS^I^ 

(28)1- #7] u^AVs}-^ 5-iOnm ^^Hr ?H wf^-^j^H, ^ 

^l^^^r l~100KeV^ oflH^lS. ^lSfe 7 A °1 h>^-^^>4. ^"71 ;HH ^5^(28)^ 
3~10nm ^^1^ #2V§>^ ?M *}-^*}^-. o]o^ TflolH^^- *£->§■%- #&|^^€-(29)# 
50~400nm^ ^}S. ^^7]) #7l £3c^ ^H*! Aiz)-^ ? \\o)^_^o) 

#^^r <110>#1hS: ^OO^^iLi} tIMh^ISJ- 

^-(28) ^t^H ^^-51^ ^S}-^^ ^v\\7\ 50%°1 a o v sjcf. gc^j. f ^ 

^(22)+7H6]H^^(28)ol &7ftf>}>\} ^£S Aj^) \| ^ ofl i£ gj=£. 7Ho]ea].^.^o1 

£ ^HH^sj-^C 22+28 )°| $^5}E5. 7flo]E^ i^/E^J^Sl -2.^^ T^X^^} 
#^JL GIDL*iff-7} ^fVcf . 
<36> cf-g-ofl £3e ofl q-E}\H w}<2}- ^o] aj-7) TflojH #£^5^^(29)^ ^f^-e)^^ 
(24) g.#o] in.#€ CMP°fl ^*fl <S*>SH 30~130nm tMIS. &7fl ^ 

Cf. o]^^ £3f6j] q-E}^ wV<4 ^-o] 7]^- WN«flelol(30)5f TflolH^i^- ^^-g- E j 

i€(W)(31)# ^^>Jl, n^H ^l2^^(32)-g- ^ th=h -*7l WN«fleH 

(30)fe 3~10nm, ^^€(31)£- 50~150nm, ^|2^^(32)^r 150~400nm^) 

vy#^*W. WN tflAl^ TiN> wsiN( TiSiN) wSixl- A>-g-^- o|cf. 
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<37> t^ofl £3g ol] ufB}-\fl H}^ £o] TflolH^l^- &-§-)^T 

0 l-§-*M #7l ^2^^(32)3)- t]M;e H^^)n|( 31 ) ^ WNwfl^«^(30)l- *V3lS. 

^ofl ^ ^S}-^-(33)-i- *fll^ €^(33)^- 3~40nm^ ^ 

^ 7 A°) Hf^^^W. °1<>H ^1°1H #^^S]^- ^4?!r , ^d^^<?l 

^rsj-^-^^r *1«§|SH TlMH l-^^e]€- ^HB^s|-bK22+28)# 
^f-sH Tlloie^^^ 71 #Jf i?H i£ ^^sW34)-§- ^^-Al^lcf. o^, ^^^sl-^-(34) 
1.5~10nm^ ^?flS. u]-^-^^. 

<38> o]o^ £3h<^l u)-E]-^ h><4 ^-o] TllolH ^^-(29)^1 ^ofl ^€ # 

5|-s]-(34)^ ^^-i; 75y 7 } ^114^5}- ^-(35)* TflolH^i^ 7)% ^ofl 

5~40nm n^lS gj=7fl ^3 Si M0SFET %^.^rA ^1 

*g*H B^^l^Eil- 3p3*14. 

<39> £4^r £3h^l £^1=1 u o V ^(A-A' )S} q-Ej-^ ^o]c|-. 

w>s»f ^-o] 3.QA^]7\ ^^tt WNtifleHs}- E ^ 

«MW ^^HS WN«fleH^ e^a^o.^. o].f-<>|;*lt}-. 
<40> 3E5fe -M^HH M0SH^1^E>| ^fls^^- 14 e}^ 

Jl ^zJ-«H *ll27flol;E ^2]-bt-(35A)* ^al^^ 

M0SFET ^12:^^4 ^]*J^>^ E^fl^l^Bl# 
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<4i> £6£t SE ^*HH ^tb M0SB$*1^ *)l2#^# M-EfMl 

aafl€(S.^l*Ml &-§-)-§: °l-§-*H ^7] ^2^i^(32)3|- 7flo]e ^^^^-(31), WN^fle) 
<H(30) TflolH €e)€e1^-#(29)# 4-5- , *fl3^JWfr 

7flolB^-s|-^-(28)l- -i-^M ^€-7]# ^ 7flo)B ^ 3SW33)4| ^sfl 1: 

<42> £7^. £3dS] A^-i- ^cfltt TlMB^sK 1 " 3*1 ^ ^ 

^Vs^ 7} "^HB^s^+'eM- 01 ^1^}-5|-bT-(22+28)"o1 Til ^ B^Vs)- 

-L^] ^- ^ ol Cf. a^r, ^S)€-7l^ ^13? £■ (110)^ ^^2* 7>*1 

JELS. ^-g- (100) ^^^2:^.4 7flo]B^]:2|-^- ^^1 ^>5)-^-^ ^}7\ 

50% ^JE. ^j-^-Tfl ^Cf. ^*f|5. B^^l2:Ei^| ^fl^^r ^^^-71^ ^^^nV ^ 

^Sjfe^l. -g- ^ofl o)^}T£ 0} W-^-O^ TflolB^Sl-^ ^17} 7}*J- &7fl ^^l^S- ^ 
^ ^§-¥^H ^7\*\n -gel-, a^", ^flM M-^^l TllolBS]- ^^/^ 

efl°J°l <3^°-S, °1 ^-g-ofl^ ^^^^ iL4 -^^^r -y-sj-svo] >|1 
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<44> a. ^-^6. 7 -|^o} STI (shallow trench isolation)^**)- S^el^^tKbSj-^ 
^^M^ ?M«- ^=7fl f-o_5.M) ^sflo^ EXTIGATE7] o] ^>^-s^ 

71^: ^5^^ q^-g; H^l^l ^ ^A]<5H € ^ ^ 5^§# 

EXTIGATE7]^^ ^%o] W/WN/l-^l^sl^ Tflo] S^ofl ^ #^ ^ 

1- SMI ^ ^7}A]^ 4: olo 0 ) ) *fl^-g- ^sq^. u)-^ ^1 «.« 

slH^- f"ES.^ TflolHSf ^^.^/^efl <?]?_> sl 7|sllAlE]i * GIDL^ff-l- #^a] 
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[^^* 1] 

€ 3 ^7] ofl ^l^S^ij- ^i^^nj-^. ^ S ^ *Kr #314; 

* ^« ^z**H ^V^^ofl B€*l» *§^*Kr #31; 

#7] H*ffl*]7> nfl^S}^ 71* ##<>fl ^4£-&l #5^-g- ^^^JI #7l *U^3* 

^o] tfS *(14*1 CMP^# ^sfrfe #31; 

^■71* ^^olS. ^Z^-SH *fl^<3^°l t§#^ B^l^ll- ^^*>Jl 4^*Hr # 

31; 

#7l *fl 1*3 3*^4 ^ 3j] AV^.^ aflT^jl 7l*#^l 7flolH#5}-^-# ^#^171^ # 

31; 

7l* *}#<>ll TIMBER «§#-g- #b1^b1^-§- #31; 

#7l 7flolB 1-Hl^2l^# #71 i7f^-e)#5)-BVol ^#1J V$77}X) cMPoll sl«fl <£! 

#31; 

71* *l#°fl WNwfl el <H 4 3MH#^- ^#-8- ^ ^12^2^-51-1- £*V^s ^ 

a}-^ #31; 
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GUI; 

<#7] tMB^ sfl^S sfl&j^^ WN«fl&M 31 ^r^l ^ ll 
TllojE l-^^^ ^-i: if-fl TflolB^^^ 7l* J MH'& -g^S^-fr ^ ?1 

IQtt 2] 

^"71 *ll 5~20nm, ^1^$-^^ 50~150nm^ ^^}^r ^?8SLg. 
[3^% 3] 

^7} 150~400nm ^ ^ ^j-g- 4^o s ^ MOSB^l^ 
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^•7) r£*>£-el #3-^* *f^*Hr i&^lsMI +\z^Q B^l^l^ ^ ^^^1 

1^-% 5] 

^71 i^^S] #3*-^ *S^Hr 71^; ^^ofl p ^ n ^.a. tg^*} 

6] 

^7l ^ °l^<y-£- l-lOOKeV^l °fl M *1 3. ***}?>}^ ^ M0SB€ 
7] 

*ll 1^1 9X°]*), 

^7) 3M H^S}-^ 3~10nm ^*Hfr ^-g; ^ *Hr M0SB$*l^Ei 
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1^7--% 8] 

^7) 7}}°)^*m ^-g- 50~400nm£] ^7\] -ff 

^ .2-5. MOSH $ *1 ^ A 2: u o V ^ . 

91 

^-7] WNufleH^ 3~10nm, ^^€^r 50-150nm, ^)2^.^^^r 150-400nm^ *f-v\}3- ^ 
l^U- 10] 

A o v 7] WN cfl^ofl TiN, WSiN, TiSiN £Ett WSix* ^}-g-*M tffleMl- ^^$>^ ^ 
[^^^ 111 

<#7) ^ ^sl-^-B- 3-40nm5l ^TflS. ^*}^ sfe M0SB^*1^&| 
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IHtt 12] 

^•71 *1^3}-^g- 1.5~10nm^ ^ ^ Sj-fe- ^-^-^-S £}^r MOSB^l^Ei 

13] 

^-*>^ &7\)7} C] ^J-g- M0SB€*1^ ^l^aj-i^. 

[^T 2 -^- 14] 
*fll3^°fl 

^7} ^^-^ 5~40nm $f7]} MOSB^l^Ei 

[^^J- 15] 
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€ ^^^^ H cM *>7] fl*H ^^M" gJ=>H 7)1 °1B 

l^^r 16] 

x 

17] 

*Hl6*<Hl 91°]*), 
18] 
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#7) Hiffl*l7} Hj) ^ S) 5= ^ ^^ofl ^Sj-^Kg- f^]-JI #7l afll^S* 

nfl^l CMP^^* #^Hf #711 ; 
°l-§-*H #7} ^ll^^sj- *f| l^^bfr -y^^^s. ^ 4^ ^e) 

t|; 

A <M 7}&^°\] v)&\*±^-& ^^]7}jl -8-71 H31*l ^<3«Hl ^^oj^^og^. 

Til; 

#7fl; 

^E^e>^ #31; 

A o v 7l 3flE^^ WN«fleW 3? ^31^1 ^ ^ej-i- H^fe #31; 
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A 3 ?1 ^ ^l* ol ^-o] ^ MOSS. *1 ^Ei »1 . 
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